example, by looking at web server log files, is recommended for the successful design of web based information/knowledge sharing structures for the water sector.
INTRODUCTION
An important advantage of the Internet is that it can help tackle our information challenges by making information more widely known and used by facilitating discourse on topics of information needs as well as by forming links between information providers and users. The Internet is becoming "a major repository of human knowledge" (Lesk 1997) as the amount of knowledge that is generated, the speed at which it is distributed and user access to the Internet all continue to increase. Information, however, needs to be well structured to enable users to understand, manipulate and deploy it to effective use. Information retrieval methods and knowledge structuring are known to be influenced by a range of variables. These include age, gender, ethnic or cultural background, education and language. The user's subject knowledge, environmental context, language used and preferences all influence the success with which a message is retrieved (Rowley & Farrow 2000) . The implication here is that the design and structure of an Internet web site, or specific web pages, would have to be adapted in order to cope with these user variations to make the information more accessible to end users. Rowley & Farrow (2000) point out that an important preliminary to knowledge-based systems design and creation is an understanding of the different kinds of users and the way in which users may wish to search or identify information.
It is imperative to understand the process of knowledge acquisition via the Internet particularly when designing extensive Internet systems such as an information gateway or portal which are based on selection criteria, abstracting and indexing language principles, and the structure and representation of subjects and categories included in the website. We need to understand the variability of knowledge acquisition behaviours that will influence site access, searching/browsing processes and knowledge exploitation.
Various factors influence such behaviours but professional and educational background is a key feature as formal knowledge acquisition skills are generally obtained during education and training courses. Web sites that present scientific or technical information provide an interesting framework within which to explore some of these factors, especially as the information on these sites is generally well defined and accessed by individuals from both industry and academia. Communication and information is intrinsic to the practice of science; research stimulated often by new information is sustained by the continuing flow of information and, when completed, again yields new information (Palmer 1991) . Scientific research is becoming more broadly based and collaborative and increasingly, information, techniques and tools are being imported and exported across disciplinary boundaries (Palmer 1996) .
Little research has been carried out on the information needs and information-seeking behaviour of individuals in multidisciplinary domains such as the water sector, which cover a wide range of subject disciplines, and scientific, technological and industrial domains. Individuals involved in these domains come from a variety of educational and professional fields, and therefore there may be dissimilarities in the way they structure information/knowledge as a result of their personal learning process, and cultural and organisational differences. In this paper we will: † present a review of what influences information retrieval and structuring on the Internet, † characterise the IWA (International Water Association) network of water professionals, † demonstrate the implications of the variety of individuals involved in the IWA for structuring information/knowledge on the Internet.
It is hoped that the knowledge gained from this study will subsequently assist in the development of successful Internet websites or portals for the water sector.
KNOWLEDGE AND INFORMATION STRUCTURING
It is useful to clarify the difference between knowledge and information. Knowledge resides in people, both individually and in a group. It is created in the process of interaction between people sharing their experiences and information sources (Meadows 1991) . There are two basic types of knowledge, "tacit" and "explicit". Tacit knowledge is defined by Vail (1999) as that which resides in people as mental models, experience and skills, and is difficult to communicate externally. Explicit knowledge is defined as that which can be communicated externally and captured in formal models, rules and procedures. Explicit knowledge is mostly stored in printed and electronic archives of societies and organisations, and is generally more accessible than tacit knowledge, depending on the method/type of storage and communication (Rowley & Farrow 2000) . All knowledge is a product of the society and cultural environment in which it is created. Information is structured data that can be stored, in print or in a computer, independently of human beings. It can be disseminated by computer systems to help people who use that information and apply it to the situation in which it is required. Information is data ordered in a meaningful fashion and knowledge refers to the next stage in which the information is absorbed and understood by new users (Meadows 1991) . Therefore knowledge and knowledge creation start with a human being, and information is a description of knowledge which can be transmitted and stored by non-human means.
The Internet has turned into an immense information space with diverse and often poorly organised content as a result of the accelerated growth of the World Wide Web (Holscher & Strube 2000) . Owing to the poor structure of knowledge on the Internet, users face a chaotic information environment in which they have to find a range of appropriate sources as well as locate bits of information within these sources (Rowley & Farrow 2000) . Koniger & Janowitz (1995) express that information is only valuable to the extent that it is structured. If there is a lack of structure in the creation, dissemination and reception of information, the information may not arrive where it is needed and, therefore, becomes useless. A lack of structure makes it more difficult for users to draw the knowledge they want from the information they receive. The expectancy structure of the user and the actual information structure need to be coherent. Gaines & Shaw (1994) state that the knowledge processes of scientific communities can be supported, via electronic communication, more directly through overtly represented knowledge structures, and that this will result in the systematic acceleration of scientific research. Koniger & Janowitz (1995) express that the classical methods of information handling are not sufficient for the growing amount and new forms of information and, therefore, that in today's information society the individual needs a more comprehensive system of information management. They recommend the application of four universal structuring dimensions -selection, time, hierarchy and sequence -to information regardless of the information carrier (see Koniger & Janowitz (1995) for more information on the dimensions and how they can be applied to information). They also discussed the importance of physical features, labels and stylistic features as additional symbols and organising methods for structuring the new forms of information that have emerged. They also believe that user competence is important in information management and that the personality of the information-processing individual is crucial to implementing the correct, formal structures. Rowley & Farrow (2000) state that knowledge structuring needs to be able to cater for both directed searching and browsing processes. Also most users need to use multiple information sources and knowledge structures to locate information and documents, so they have to negotiate a complex maze of different subject terms and subject relationships, as different sources are structured using a different controlled language (Rowley & Farrow 2000) .
Bibliographic classification systems are used to systematise knowledge for information storage and retrieval purposes in libraries and bibliographies, both manual and online (Beghtol 1998) . Classification schemes have a role in aiding information retrieval in a network environment, especially for providing browsing structures for subjectbased information gateways on the Internet (Koch & Day 1997) . They vary in scope and methodology, but can be divided into universal, national general, subject-specific and home-grown schemes (Table 1 ). The type of scheme used depends on the size and scope of the service being designed.
The major classification systems that predominated during the twentieth century were originally predicated on the academic disciplines, but as Beghtol (1998) pointed out, this structural principle is no longer adequate because multidisciplinary knowledge production has overtaken more traditional disciplinary perspectives and created various discourse communities whose documents cannot be accommodated in a disciplinary structure. There appears to be no internationally recognised classification scheme for water related information. Some classification codes have, however, been developed for two large water related publication databases, Aqualine and Water Resources Abstracts both based on the Cambridge Scientific Abstracts Internet Database Service (http://www.csa.com).
In her paper, Beghtol (1998) reports some attempts to revise the existing classification systems to accommodate multidisciplinary works more appropriately. This is important as the various collaborative scientific communities which conduct interdisciplinary research are moving their knowledge acquisition processes to the Internet (Chen & Gaines 1996) . The interdisciplinary nature of modern scientific research, where researchers in departments publish in journals across a range of fields outside their normal disciplinary affiliation, is an acknowledged "norm" in the university research community (Bourke & Butler, 1998) . Tomov & Mutafov (1996) state that knowledge from different scientific fields and technological know-how contribute, either directly or indirectly, to the research in publications. In their paper, they demonstrate the use of bibliometric methods/indicators to assess the structure and dynamics of interdisciplinary links between different fields and subfields.
INFORMATION RETRIEVAL
The rapid increase in the number of information sources is causing an exponential growth in the quantity of information on the Internet, making it increasingly difficult for users to find relevant information. Information retrieval is recognised to be a major problem on the Internet, with the extensive range of databases in various formats and many types of search and retrieval software set up on different computers providing access via a variety of interfaces to the databases. Rowley & Farrow (2000) point out that Despite the enhanced availability of information on the Internet, the applicability of it remains far behind the potentials and information overload is one feature of this problem (Lechner et al. 1999) . Excessive information impedes its assimilation and therefore does little to improve knowledge and understanding (Dodge 2000) . There is now an increasing awareness of the problem of "information Indexing is described by Rowley & Farrow (2000) as the process whereby structure can be added to knowledge in order to support more effective and more efficient retrieval.
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A search engine is a retrieval mechanism that performs the basic retrieval task, the acceptance of a query, a comparison of the query with each of the records in a database and the production of a retrieval set as output (Rowley & Farrow 2000) .
INFORMATION SEARCH PROCESS
Understanding users' information seeking behaviours has become a major concern in information science because this knowledge is essential in order to serve users better and to design suitable information systems (Kim 1998) . The design of web sites is currently based on comprehensive investigations about the interests of web site users and on less studied assumptions about their exact behaviour (Spiliopoulou et al. 1999) . When looking for information on the web, people make use of a variety of techniques.
They also behave differently towards information in diverse situations. They may wish to retrieve a document or piece of information for different reasons. Information seeking and processing is not the result of a simple, linear process where a discrete need for information arises. First, a method of retrieval is decided on to access the information, and then the information is acquired (Hess 1999 ). can be met or how they might be met. They also defined two other types of search processes: "current awareness search", which is performed when a well-informed user is concerned to locate the latest information on their topic of interest, and "retrospective search", which is performed when a user searches for information to update their knowledge on a specific subject. They point out that success in searching will not be achieved solely through the identification of an appropriate source, but also depends on skills in extracting the information from that source. Table 2 shows the four distinct modes of scanning described by Choo et al. Data mining on the navigational behaviour of web users has gained considerable importance in recent years as the significance of the web for information dissemination has been recognised and understanding users' navigation preferences became necessary for improving the design and quality of electronic services (Spiliopoulou et al. 1999) . When web users interact with a site, data recording their behaviour is stored in web server logs and, as the log data is collected in a raw format, it can be analysed by automated tools (Borges & Levene, 2000) . At present there are quite a few commercial log analysis tools available (e.g. Net Tracker Pro, FunnelWeb). Some of these tools, however, have limited analysis 
Spiliopulou et al. used a Web Utilisation Miner tool to
provide knowledge on the way users navigate in a web site by discovering access patterns with "interesting" statistical properties. Borges & Levene (2000) propose a data mining model that captures user navigation behaviour patterns by using the N-grammar approach, which has potential use in helping web site designers understand the preferences of their sites' visitors and individual users to understand better their own navigation patterns, as well as increase their knowledge of the web's content. One problem with using data mining techniques is that sufficient data is needed; otherwise it will be very difficult to identify the users. User cooperation is needed to improve data quality but this is not easy as a result of the privacy needs of individual users (Wang 2000) . Borges & Levene (2000) discuss the use of heuristics to improve the quality of mining for user navigational patterns.
DETERMINANTS OF VARIATION IN INFORMATION RETRIEVAL BEHAVIOUR
Relatively few studies have been carried out on the influence of individual characteristics on the information search process compared to research that focus on factors such as search tactics, technologies for searching the web, performance of information systems, etc. As Internet use continues to increase, it is now widely recognised that users' personal differences influence their search/navigational behaviour on the web, and an increasing number of studies are being carried out to understand end-users with diverse backgrounds, skills and needs. The user variables that may influence information retrieval include gender, age, personal experience, state/level of present knowledge, cognitive styles, culture, etc. Table 3 Research by Hseih-Yee (1993) also demonstrates that technical expertise in using bibliographic database systems needs to be combined with background knowledge about the subject area to be searched for successful information retrieval. Bower & Hilgard (1981) state that prior knowledge increases the ability to acquire more knowledge and the ability to recall and use this knowledge. This notion is supported by Trott (1993) who studied the inward technology transfer processes in an organisation and argues that the ability to evaluate and utilise external knowledge is related to prior knowledge and expertise. O'Reilly (1982) states that decision-makers who have more tenure, education and motivation tend to seek and use more updated information, but it is not clear how he collected the data for his research.
According to Allen (1977) , more experienced individuals tend to be more aware of specialised information sources than those who are less experienced. Gaines et al. (1997) information seeking behaviour, engineers' perception on accessibility and quality of information influence the way in which they search information. Pinelli (1991) found that, when engineers were confronted with a subject unfamiliar to them, they tended first to look for colleagues or other contacts within their personal network that possessed the knowledge.
Also they chose their information channels based on their own experience and knowledge, through consultation of We also used cross-tabulations to look at the qualifications of the members within the different types of We also analysed the variations in interests of the members from the six different organisation types. Table 5 shows the specialists groups that show interest from more than 25% of the members in any one type of organisation.
We can see and professional (work roles, qualifications and subject provides a thematic point of reference for our interests, not a common way of thinking about problems and issues. There is a need to recognise and respect disciplinary, professional and specialist perspectives on our theme.
The literature review revealed that engineers and scientists, and even young students and experienced university researchers, have different information seeking behaviours and ways of structuring knowledge, due to factors related to their work task, organisation and subject knowledge. It is therefore recommended that, as well as having an understanding of their backgrounds, an investigation is made of how the different users approach water-related websites by using some of the recent methods shown in the literature review which show users' navigational patterns, interests, etc., for example, by analysing web server log files and combining the results with user profile data.
In conclusion, this study has demonstrated a variety across a number of dimensions within the IWA network and within a specialist group -dimensions which the literature states are important determinants of attitudes to knowledge/information retrieval and structuring. We propose that the design of dissemination and knowledge support frameworks, not just web sites, needs to take this variety into account and that further work which seeks to record or capture variations in knowledge needs, presentation formats, etc., would be a useful first step in the design of such frameworks. 
